A variety of techniques and materials for the rehabilitation and reconstruction of traumatized maxillary ridges prior to dental implants placement have been described in literature. Autogenous bone grafting is considered ideal by many researchers and it still remains the most predictable and documented method. The aim of this report is to underline the effectiveness of using allogeneic bone graft for managing maxillofacial trauma. A case of a 30-year-old male with severely atrophic maxillary ridge as a consequence of complex craniofacial injury is presented here. Augmentation procedure in two stages was performed using allogeneic and autogenous bone grafts in different areas of the osseous defect. Four months after grafting, during the implants placement surgery, samples of both sectors were withdrawn and submitted to histological evaluation. On the examination of the specimens, treated by hematoxylin and eosin staining, the morphology of integrated allogeneic bone grafts was revealed to be similar to the autologous bone. Our clinical experience shows how the allogeneic bone graft presented normal bone tissue architecture and is highly vascularized, and it can be used for reconstruction of severe trauma of the maxilla.
Introduction
Maxillofacial trauma can be related to several causes like ballistic or avulsion injuries to the face creating bone defects hard to be reconstructed. 1e5 Maxillofacial traumatology is complex to be managed for the different involved anatomical features. To reduce morbidity and mortality, quick diagnosis and management of severe head trauma and concomitant injuries remains an important part of the initial assessment and treatment plan of severely facial traumatized patients. 6e9 At the emergency care unit, the first approach should evidence the cause and distribution of facial trauma and the concomitant possible injuries in order to help in the optimization of the initial clinical treatment and definition of the right time to involve oral surgeon. 6,8e11 Rarely the fractures of the facial skeleton are associated with life-threatening hemorrhage; however in such condition, surgeons should arrest the hemorrhage before complete investigation. At this point, a careful evaluation of the other important systems is performed.
8e13
A variety of techniques and materials for the rehabilitation of traumatized maxillary ridges prior to dental implants placement have been described in literature.
13e15 Despite many reconstructive methods available, autologous grafts are considered to be the "gold standard" because of their advantages of osteogenesis, osteoinduction, and osteoconduction. 16 The osteogenic potential, no risk of antigenic reaction and crosscontamination are the major considerations in promoting it as the "gold standard" for augmentation procedures. However, there are limitations to the use of this type of bone grafts, such as restricted availability of the donor sites and additional morbidity caused by surgical harvesting procedure. 17 Recent studies have shown that the use of allogeneic bone grafts represents a valid alternative and is suitable also for augmentation procedures of severely atrophic maxillary ridges. Allogeneic bone grafts obtained from individuals with different genetic loads, but from the same species, are biocompatible and exhibit good postoperative response. 18 The aim of this study was to demonstrate that the allogeneic bone grafts provide good support for the placement of endosseous dental implants and can be considered an excellent alternative to the use of autogenous bone grafts for the atrophic maxillary ridge reconstruction.
Case report
A case of a 30-year-old male with severely atrophic maxillary ridge as a consequence of complex craniofacial injury is presented here. On clinical and radiological examination the patient presented flat ridge with insufficient height and width, with total loss of the alveolar ridge. Based on this preoperative evaluation the case was classified as stage V of the Cawood and Howell classification of the edentulous jaws (Figs. 1e2) . Augmentation procedure in two stages was performed using allogeneic and autogenous bone grafts in different sectors of the osseous defect.
The reconstructive procedure was performed one year after the injury using autologous and graft of allogeneic bone for vertical and horizontal augmentation of the premaxilla. The choice of using both the type of graft was directed to avoid large homologous bone resection for the iliac crest. The possibility of choice of homologous bone is a condition that gives the surgeons the opportunity of using large amount of bone for bone defects reconstruction. The allogeneic bone was ordered from the Rizzoli Transplant Institute, Bologna. The used bones have been stored between À40 and À100 C for up to 5 years. Bone is a commonly transplanted tissue, second only to blood. Bone tissue is donated both after death and from patients undergoing joint replacement surgery and other bone operations. The donor and bone are carefully screened for disease to ensure the bone is healthy (Figs. 3e7) .
Four months after grafting, during the implants placement surgery, samples of both sectors were withdrawn and submitted to histological evaluation. On the examination of the specimens, treated by hematoxylin and eosin staining, the morphology of integrated allogeneic bone grafts was revealed to be similar to the autologous bone. Moreover, the allogeneic bone graft presented normal bone tissue architecture and the presence of several lacunae in entire bone tissue (Figs. 8e9) . For this reason next dental implants and prosthesis positioning have been successfully positioned.
Discussion
Several studies have investigated the distribution and frequency of maxillofacial trauma.
19e22 Even if only few evaluations exist about the incidence of maxillofacial injuries in a general population of severely traumatized and injured patients the data of most of the underlying publications were collected twenty years ago and safety precautions have since significantly improved. 23e26 Some recent published studies recorded how the orbital (78%) and maxillary (70%) fractures were the most common facial bone fractures reported in politraumatized patient. It seems that the whole maxillary fractures in the form of LeFort fractures occurred in one fourth The management of large bone defects caused by trauma, degenerative or congenital diseases and tumor lesions is one of the greatest challenges in current orthopedic and maxillofacial research, making the development of effective bone regeneration therapies a major topic. Although the amount of available autogenous cancellous bone is naturally limited, and graft harvesting from the iliac crest leads to significant donor-site morbidity, autogenous bone grafts combining osteogenic, osteoconductive and osteoinductive properties is still considered the gold standard for bone substitutes. The osseous regeneration capacity is limited in older patients especially, and donor site morbidity increases. In addition to bone applications, current bone regeneration strategies include cell-based or stem cell-based treatments, the application of bioactive factors such as BMP-2 and BMP-7, different biologic or artificial scaffolds and various combinations. Several animal studies and clinical trials demonstrated how the BMP-2 application might reduce the possibility of harvested autologous bone for recreated the bone defects. 16, 18, 31, 32 Allografts have been widely used in orthopaedic surgery for a long time for many clinical applications including tumours and trauma. Bone allografts provide a safe and efficient alternative to the autologous bone and at the same time avoid the second grafting surgical site avoiding pain and discomfort for the patient. The use of allogeneic biostatic tissue grafts is beneficial; however, it may involve some risk, e.g. due to possible transmission of infectious diseases and syndromes related. 33 Different bone graft materials have been predictable used for guided bone regeneration and maxillary large bone defects reconstruction. The recent years have brought introduction of advanced medicinal products, which, apart from the scaffold, contain autologous osteogenic cells. 31e33 These results underlined how the clinical and histological features of the allografts seems to be comparable with the autologous bone graft in maxillary atrophic ridge reconstruction. To sum up, the gravity of all maxillofacial injuries lies in the fact that they pose an immediate threat to life as a consequence of its proximity to both the airway and brain. All the same, each case is Fig. 7 . Soft tissue management by using periosteal flap in order to cover all the regenerated area. Fig. 8 . The autogenous bone block shows marked staining differences from the host trabecular bone and in particular, it shows a lower affinity for the stains. The block is surrounded by newly formed bone (acid fuchsin-toluidine blue). Fig. 9 . A good amount of newly formed bone can be observed even in the homologous bone (acid fuchsin-toluidine blue).
unique; thus, the management is exacting even for the most experienced of professionals. In any given scenario no treatment approach can be described as being sure and flawless. This study with long term results clearly demonstrates that the allogeneic bone grafts provide good support for next placement of endosseous dental implants and can be considered an excellent alternative to the use of autogenous bone grafts in cases of facial trauma and important facial bone loss.
